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rium at its new level, where its final temperature is the same as that of the adjacent atmosphere. Similarly, when cooling alone occurs the sinking air does not again immediately rise. In other words, neither heating nor cooling, acting alone, can produce closed circulation in which the same mass passes through a complete cycle of positions, though, of course, a compensating movement must occur somewhere. A strong local uprush, for instance, except in the case of the thunderstorm, to be explained below, is nearly always compensated by a wide settling, so gentle that it cannot be measured. Similarly, restricted downrushes of air, again except in connection with the thunderstorm, are compensated by wide and gentle upward movements.
Whatever the type of atmospheric disturbance under consideration, the most important general facts to remember are: that all vertical movements of the air are accompanied by dynamical heating or cooling; that rising air in the absense of condensation, cools, roughly, at the adiabatic rate of about 1° C. for each 103 meters increase of elevation; that descending air warms at substantially the same rate; and, especially, that since the current lapse rate generally is much less than the adiabatic, dynamical cooling usually limits upward convection to a small range, while, quite as commonly, downward convection is arrested, not at and by the surface of the earth, but in mid-air by dynamical heating.
This stability of the atmosphere just emphasized, and briefly discussed in Chap. Ill, prevents the weather from being fitful and erratic. For instance, it postpones the heat thunderstorm to the latter portion of a hot spell, or until progressive convection has established an adiabatic lapse rate up to the condensation level; makes rain widespread and gentle instead of local and intense; and the air at flying levels smooth and comfortable instead of rough and burnpy; and produces many other effects of like nature. The fact, therefore, that the atmosphere usually is more or less stable vertically is a matter of very great meteorological significance.
Interzonal Drift.—Although the movement of the air is mainly from east to west within the Tropics and from west to east in middle latitudes, it nearly always has a north-south component, oven where steadiest and most persistent. Also, at most places, especially in the temperate zones, the winds frequently are largely to wholly north or south, usually for a few hours to a day or two, and, in places, nearly continuously for an entire season. All this circulation is, of course, owing to horizontal pressure gradients incident, directly or indirectly, to differences of temperature. It is not in general a uniform and smooth circulation, but, however tortuous its path and turbulent its manner, a major net result is the perpetual maintenance of counter interzonal or latitudinal drifts; courses that through the rotation of the earth entail important, effects that must be carefully considered.

